Metabolism of glomerular basement membrane in short- and long-term streptozotocin diabetic rats.
The synthesis of glomerular basement membrane (GBM) total protein and collagen was assessed by two methods in vivo in normal and streptozotocin diabetic rats 4-6 weeks and 42-44 weeks after onset of hyperglycaemia, using L-[2, 3, 3H] proline as a radioactive precursor. The incorporation of tritiated proline into GBM hydroxyproline was used as a measure of collagen synthesis and that into proline as total protein synthesis. The basement membrane fractions from both short- and long-term diabetic rats attained much higher proline and hydroxyproline specific activities compared to normal GBM proline and hydroxyproline specific activities. Early insulin therapy with normalization of blood sugar levels in short-term (4-6 weeks) diabetic rats returned the abnormal increases in GBM total protein and collagen synthesis to normal. By contrast, poor glycaemic control with insulin did not prevent the increases in GBM protein synthesis. The results of the present study suggest that overall enhancement of GBM protein synthesis occurs in both short- and long-term streptozotocin diabetes. Early insulin therapy with normalization of blood sugar levels prevents this increase in GBM protein synthesis. Poor glycaemic control had no effect on abnormal GBM protein synthesis. This may be of potential significance in view of preventing chronic diabetic microvascular complications such as nephropathy.